The coastal Gulf of Mexico (GOM) and Coastal Sea off Korea (CSK) both suffer from human-induced eutrophication. We used a N-mass balance model in two different regions with This has direct implications for investigating how changes in energy technologies can lead to changes in the production of various atmospheric contaminants that affect air quality, climate and the health of local populations.
In this study, we aimed to: 1) build a mass balance model considering not only riverine N 31 input but also air-borne and groundwater-borne N; 2) use it to calculate potential primary AN-D data from around the US are sparse ( by biological production. The details of the model definitions are given below in Table 3 and   154 shown in Figure 3 . For instance, each arrow indicates input (blue) and output (red) terms ( Figure   155 3). Input/output terms vary based on whether the boxes are above/below the pycnocline, while 
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An N-mass balance model for the Texas-Louisiana Shelf
214
The existence of the three zones suggested by RC02 has been verified from winter data . The PPP rate in the green zone is then between 0.1 and 2 gC m -2 day -1 . (Table 3) . Typically, in the blue zone where biological production is low, vertical 244 sinking followed by local decomposition is assumed to be the major factor to change the nutrient 245 concentration in the lower layer. The blue zone is always more extensive below the pycnocline 246 than above it, which suggests there is little or no production occurring except close to the coast 247 and/or the river mouths, and agrees with the assumption that any chlorophyll below the pycnocline 248 is inactive (Figure 6b ). Thus, we can identify the horizontal influence of the river plume in the vary depending on the carbon to chlorophyll ratio chosen. Based on our model calculation, which 276 assumes all the nutrients are available for production, the PPP showed maxima at all times in sub- and, using the Redfield carbon to oxygen stoichiometry ratio (106:138), the overall oxygen balance 301 within the coastal GOM (Table 5) .
302
As can be seen in the scenario results for MCH M1 data (Table 5) , the riverine N input 303 source is still the major controlling factor in the coastal GOM region even when its contribution is 
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The seasonal results shown in Figures 7a and b show that the boundaries of the three zones is an order of magnitude higher than for the GOM.
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The AN-D input source comes mainly from the Chinese side of the East China Sea (ECS)
327
and this affects the boundaries of the green and blue zones above the pycnocline as it is deposited 328 uniformly across the region. There is also nutrient input from offshore, as the Yellow Sea Bottom 
337
Because of the lack of research on hypoxia scenario studies in Korea, we used the same 338 three scenarios in the CSK as were used for the GOM. Similar to GOM results, riverine N input 339 remains the major controlling factor, however, in this area, the AN-D source is more critical than 340 in the GOM region (Table 6 ). The AN-D input source increased from 20% to 47% of the total 341 input under scenario 1, while based on our scenario 3 results, increases in the AN-D input source 342 and riverine N input together will affect biological production by increasing carbon fluxes up to 343 25% and oxygen demand up to 32% if we fail to reduce riverine N input in future (Table 6) . need more detailed study in future work to calculate more realistic production changes in each box.
394
Conclusion
395
We evaluated our model and tested its sensitivity based on three different scenarios. As 
